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SUMMARY 

 

EPM 27113 was granted to Pegmont Mines Limited on 21/05/2019, to explore for intrusion-related 

copper / base metal mineralization in conjunction with the adjacent EPM 26647. There are no known 

mineral occurrences in the area. 

 

Airborne magnetic data reveal a series of “bullseye” anomalies which were interpreted as representing 

possible pipe-like magmatic intrusives reaching accessible depths, comparable with the mineralized 

intrusives of Palaeozoic porphyry copper – gold systems. Modelling identified up to 25 such features. 

 

Outcrop in the vicinity of the magnetic anomalies comprised mainly quartzitic metasediments, but 

possible igneous textures were also identified. The metasediments are weathered to limonitic duricrust 

with the appearance of ferruginous breccia. Much of the area is concealed by Tertiary/Quaternary 

sediments. 

 

Three hundred and two rock chip samples were assayed for a suite of elements. Cu ranged from 3ppm 

to 1220ppm, with results from an area of about 2km by 1km predominately greater than 100ppm. 

 

Drilling was proposed for this area, but did not eventuate as the prospect was downgraded. The EPM 

was reduced from 100 to 27 sub-blocks, which were optioned to South32 for subsequent evaluation. 

 

South32 carried out a soil geochemical survey in the anomalous area. Only low level soil anomalies were 

obtained, which were not thought to relate to primary mineralization. South32 therefore withdrew from 

the option agreement. 

 

It was concluded that while the exploration concept was valid, no evidence of economic mineralization 

had been found. The EPM was surrendered on 19/11/2021. 
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1. INTRODUCTION 

 

EPM 27113 was applied for by Pegmont Mines Limited as an extension of the Templeton Project in 

the adjacent EPM 26647. It contains a number of local magnetic highs which are interpreted as 

representing a series of magmatic intrusions, which may have associated gold / base metal 

mineralisation. There has been little previous exploration in the area, and there are no known 

mineral occurrences. 

 

In the first year of tenure, reconnaissance and rock chip sampling focussed on the areas with 

magnetic anomalies. Outcrop in these areas is mainly lateritic duricrust over metasediments, but in 

some places relict igneous textures can be recognised. Three hundred and two samples were 

collected for assay, which defined clusters of anomalous Cu values up to 1220 ppm. No discrete 

copper minerals were seen. 

 

A shallow drilling program was proposed to test the most promising copper anomaly, subject to the 

signing of a CCA and rig availability. This did not eventuate. Much of the EPM was relinquished, 

retaining only the most prospective ground.  

 

An option agreement was negotiated with South32, giving them control of subsequent exploration 

over the EPM. They assessed the project and carried out a soil geochemical program over the area of 

interest. Results did not justify any further work; South32 withdrew from the agreement, and the 

EPM was surrendered.  

 

2. EPM DETAILS 

 

EPM 27113 of 100 sub-blocks was granted to Pegmont Mines Limited on 21/05/2019. Subsequently 

73 sub-blocks were relinquished on 11/05/2020, as shown in Figure 1 and summarised below. 

 

The remaining 27 sub-blocks were relinquished on 22/11/2021. 

 

   BIM  BLOCK  SUB-BLOCKS 

Relinquished   CLON  367  t,u,x,y,z 

11/05/2020     368  q,r,s,t,v,w,x,y 

     370  z 

     371  s,t 

     438  p,u 
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     439  b,c,d,e,f,g,h,j,k,l,m,n,o,p,q,r,s,t,u,w,x,y 

     440  a,b,c,d,e,f,g,h,j,k,l,m,n,q,r 

     441  a,b,c,d,f,g,h,j,l,m,n,o,r,s,t 

     442  r,s  

     443  m 

 

Relinquished    371  x,y    

22/11/2021     441  e,k,p 

     442  a,b,c,d,e,f,g,h,j,k,l,m,n,o 

     443  a,b,c,d,j,n,o,p  

 

3. LOCATION AND ACCESS 

 

EPM27113 is centred 60km WNW of Mount Isa, on the north of Mingera Creek (Figure 2).  It is 

located on Barkly Downs station, and traditional owners are represented by the Indjalandji-

Dhidhanu Aboriginal Corporation. 

 

Access is by the Barkly Highway and Old May Downs Road, which runs along the southern boundary 

of the EPM. There are some secondary tracks crossing the EPM, not all of which are maintained. 

Driving off established tracks is not allowed, so reconnaissance and sampling have been carried out 

on foot. 

 

Camping on site is not permitted. 

 

4. REGIONAL GEOLOGY 

 

EPM 27113 lies within the Lawn Hill Platform, part of the Western Fold Belt of the Mount Isa Inlier as 

defined by Blake et al (1990) (Figure 3). The Mount Isa Inlier is belt of early to middle Proterozoic 

rocks, overlain to the west by the late Proterozoic / Palaeozoic Georgina Basin and to the east by the 

Mesozoic Carpentaria Basin. Three northerly-trending tectonic zones are recognised – the Western 

Fold Belt, the Kalkadoon-Leichhardt Belt and the Eastern Fold Belt. The Western Fold Belt is further 

subdivided into the Lawn Hill Platform and the Leichhardt River Fault Trough, separated by the 

Mount Gordon Fault, the May Downs Fault and the Sybella Granite. 
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Metasediments aged >1870 Ma form the basement to the Mount Isa Inlier. These were deformed in 

the Barramundi Orogeny (1870 – 1840 Ma). In the southern Lawn Hill Platform basement is 

represented by the Yaringa Metamorphics. 

 

Felsic volcanism and intrusion during the 1870 – 1840 Ma interval was confined to the Kalkadoon-

Leichhardt Belt. This constitutes the Cover Sequence 1 of Blake et al (1990). 

 

Localised volcanism and granite emplacement followed the orogeny. Southeast of EPM 27113, the 

Yaringa Metamorphics have been intruded by the Big Toby Granite of this age. 

 

Cover Sequence 2 consists of continental flood basalt (the Eastern Creek Volcanics), and 

conglomerate and sandstone of the Myally Formation. These were deposited in the Leichhardt River 

Fault Trough, interpreted as a major continental rift (Hutton and Withnall, 2013). These rocks are 

not known in outcrop in the vicinity of EPM 27113, however mafic rocks at depth have been 

interpreted as ECV. 

 

The development of Cover Sequence 3 began with extrusion of the Fiery Creek Volcanics and 

deposition of clastic sediments (Bigie Formation and Surprise Creek Formation) inthe Mount Oxide 

area at about 1725 – 1690 Ma. This was accompanied by intrusion of the Weberra Granite. 

 

The Sybella Granite was intruded 25 km east of EPM 27113 around 1680 – 1655 Ma. Dioritic and 

gabbroic intrusions are present as well as granite. 

 

Deposition of the NcNamara Group on the Lawn Hill Platform and the equivalent Mount Isa Group in 

the Leichhardt River Fault Trough commenced at about 1660 Ma. The McNamara Formation consists 

of the Torpedo Creek Quartzite (basal quartzite and conglomerate), the Gunpowder Creek 

Formation (siltstone, dolomitic siltstone and sandstone), Paradise Creek Formation (dolomitic 

siltstone, shale, sandstone and minor chert), Esperanza Formation (stromatolitic chert, dolomite, 

sandstone and siltstone), and Lady Loretta Formation (dolomite, dolomitic siltstone, carbonaceous 

shale, quartzite and tuff). These formations host the stratiform lead-zinc deposits such as Mount Isa 

and Lady Loretta. 

 

Proterozoic rocks across the Mount Isa Inlier were affected by the Isan Orogeny from about 1600Ma. 

In the Western Fold Belt, the initial phase (D1) involved north-south compression resulting in 

reversal of E-W basinal faults in the Leichhardt River Fault Trough.  

 

The middle phase (D2) involved E-W compression, producing N-S folding and faulting and low grade 

metamorphism. In the western LRFT, reversal of rift faults including the Mount Isa and Mount 
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Gordon Faults occurred. The Mongoona Lineament at the west of EPM 27113 is a structural 

/magnetic feature which may represent a buried fault of this nature. 

 

In the waning stages of orogeny (D3), the major fault zones of the Western Fold Belt became the 

focus for strike-slip faulting and dilation. D3 structural control is regarded as significant factor in 

copper deposits of the Western Fold Belt (Maiden and Stephens, 1999; van Dijk, 1991). 

 

In the eastern Mount Isa Inlier, granitic intrusions (Williams Batholith, Naraku Batholith) were 

emplaced after the main stage of deformation. Au-Cu-Co mineralisation is temporally and spatially 

related to these intrusions (Pollard et al, 1998). 

 

Dolerite and metadolerite bodies of various ages occur throughout the Mount Isa Inlier, and may 

host structurally controlled Cu/Au mineralisation. Pegmont investigated a number of gossans on the 

contacts of dolerites in former EPMs 14491 and 17053, and found them to be of negligible extent. 

 

Cambrian sediments were deposited in the Georgina Basin west of the Mount Isa Inlier. Thin 

outcrops have also been reported from the area of EPM 27113. 

 

Duricrusts are common, capping deep Tertiary weathering profiles. Supergene Cu and Au 

mineralisation may develop lower in these profiles. 

 

5. EPM GEOLOGY 

 

Proterozoic metasediments in the west of EPM 27113 represent undifferentiated Pilpah, Saint Smith 

and Bularnu Formations (Fig. 4). An outcrop of Lady Loretta Formation is recorded in the north-east 

of the EPM, but this was not recognised during field traversing. 

 

Cambrian sediments of the Narpa Group are recorded in the eastern part of the EPM. 

 

Areas of Tertiary duricrust and ferricrete are mapped in the EPM. This material generally has the 

appearance of a limonite-cemented breccia. The iron may be derived from mafic silicates, iron 

oxides or from sulphides. Samples have returned anomalous Cu assays. 

 

Much of the EPM is covered by Tertiary to recent alluvium and colluvium, with areas of black soil 

plain. 
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6. EXPLORATION RATIONALE 

 

The prominent Templeton magnetic anomaly to the south was interpreted as representing a 

magmatic intrusive body at accessible depth, since confirmed by drilling. An analogy was seen with 

Paleozoic porphyry copper/gold systems such as Northparkes, where disseminated mineralisation is 

associated with a series of magnetite-bearing monzonite porphyry pipes. The exploration concept is 

illustrated in Figure 5. 

 

EPM 27113 could contain up to twenty-five such pipes, represented by “bullseye” magnetic 

anomalies. Not all (or any) of these are necessarily mineralised. 

 

7. PREVIOUS WORK 

 

The only relevant previous work appears to have been by BHP, who were looking for sedex Pb-Zn 

mineralisation along the Mongoona Lineament in EPMs 7861 and 9216 (Stewart, 1996). They carried 

out an airborne EM survey, ground EM, ground magnetics, soil sampling and RAB drilling, and drilled 

one diamond hole. 

 

The diamond hole MDD4 was drilled on a ground EM anomaly. It intersected Proterozoic siltstone, 

shale and carbonaceous shale from 156.5m to 271.8m, then limestone to the end of the hole at 

342.9m. The EM anomaly was attributed to tuffaceous shale or carbonaceous shale. There was no 

anomalous geochemistry. 

 

8. WORK PROGRAM 

 

8.1 Year 1 

 

Modelling of available magnetic data identified a number of “bullseye” anomalies, which were 

interpreted as possible mafic intrusives at shallow depths, fitting the exploration concept. These 

provided a focus field work. 

 

Most of the area is under alluvium, but some outcrops with relict igneous textures were recorded. 

Patches of ferruginous duricrust commonly appear to be brecciated metasediments with a limonitic 

matrix. 
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Three hundred and two samples were assayed for a suite of elements. Cu assays up to 1220 ppm 

were obtained. Details of this work were reported in the first Annual Report (Rebek et al, 2020). 

An independent review of the project (Gregory, 2020) endorsed the exploration concept at 

Templeton and Mingera. This review was included as an appendix in the first annual report. 

 

An initial drill program of six shallow holes was proposed, but subsequently cancelled due to stalled 

CCA negotiations, travel restrictions, unavailability of a drill rig, and discouraging results from the 

adjacent EPM 26647. The EPM was reduced to 27 sub-blocks, which were optioned to South32. 

 

8.2 Year 2 

 

South32 assessed Pegmont’s results, and implemented a soil geochemistry survey over the area with 

highest Cu values. Results had not been received in time for the second Annual Report (Huisman, 

2021). 

 

8.3 Year 3 

 

The soil sampling program consisted of four north – south orientated lines providing a total of 202 

samples (Figure 6). These were taken at 10 – 20 cm depth and sieved to -80#. They were assayed by 

ALS Au+multi-element method AuME-TL43; one line was also analysed by ionic leach (ME-MS23) and 

by portable XRF. Results are tabled in Appendix 1, and their interpretation in Appendix 2. 

 

Three low-level anomalies were identified. These comprised a multiple point Cu anomaly on line 

266800E, a two point Cu/Bi anomaly on 266300E, and a single Bi anomaly on 265300E. These were 

not considered indicative of economic mineralisation. 

 

8.4 Comparison of planned and completed work programs 

 

Year 1 

 

Proposed activity: Magnetics (100 line kilometres). 

As an alternative, available geophysical data was reprocessed and 3D modelling undertaken. 

 

Proposed activity: Reconnaissance, sampling and mapping over most promising target(s), involving 

45 days field work and collection of 200 samples. 
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A total of 45 days field work was achieved, with the collection of 302 samples. 

 

Proposed activity: Drilling of 3 RC holes / 1000m. 

The drilling program was planned, but cancelled as described above. 

 

Year 2 

 

Proposed activities: A similar amount of mapping, sampling and drilling, plus downhole geophysics 

was proposed. 

Instead, the project was optioned out to South32, who reviewed previous work and implemented a 

soil geochemical survey. 

 

Year 3 

 

Proposed activities: Mapping, sampling, diamond drilling, downhole geophysics. 

Assay results for South32’s soil sampling survey were received. These did not justify further work, so 

the EPM was surrendered. 

 

9. CONCLUSIONS 

 

It was concluded that the anomalism identified in the rock chip samples is most likely related to 

secondary enrichment along structural or lithological contacts. South32 withdrew from the option 

agreement, and the EPM was surrendered. 

 

The exploration concept remains valid, but as yet has not identified any economic mineralisation. 

 

10. FUTURE PROGRAM 

 

No further work was planned for EPM 27113, and the EPM has been relinquished. 
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Figure 1.  EPM 27113 Tenement Location Map. 
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Figure 2.  Lithostructural Framework Map of the Mount Isa Inlier showing the Three Major Domains; The 
Western Sub-province, the Kalkadoon – Leichhardt Sub-Province and the Eastern Sub-province. 
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Figure 3.  Local Geology Map of the Mingera Tenement Area. 
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In many copper deposits in Australia, vertical pipe-like magmatic intrusive bodies are obviously the 
source of copper – for example Northparkes, Cadia, Mount Lyell, Olympic Dam, Prominent Hill and 
Carapateena. 
 

For copper deposits in eastern part of Mt. Isa – Cloncurry Copper Province, the Iron Oxide Copper 
Gold model has been adopted and the source of copper is considered to be magmatic intrusive 
bodies at depth.  
 
In Mt. Isa mine area, there are bullseye magnetic anomalies on margin of an elliptical gravity low. 
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    Figure 5    EPM 27113    Exploration Concept



 

 

 
 

Figure 6: Mingera Soil Grid showing low level Cu and Bi Geochemical Anomalies.
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